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A filling material which is used for a dual damascene method and does not generate 
bubbles even when filling a groove having a great aspect ratio. The filling material is 
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-<g)= ^E| QOhd(damascene)S(HI 2J§> Qs UH2722I ^2 S§# 

(g)= ois DOhtiasj ^'esM es. 

-(g)= Olg CK»dB2| ^MM ES. 

(0= S =3 (HI COM OHUXIM 0IS6KM *!!*► £ 0|§ POI-dSls £S 



a ^SS. Q§ BH£!^22| AICHI HIDi §(via hale)DH S2(7tig)^ 0HEWS|< 01 OIS 

it w$t*g ggoii s» 2101 a. 

E 1011 H&rafe! Ch# HH£!^£2J ^ffll UEKSQ. 

SEH2I HHi!^52| ^g(HI 21CHA-I=. 3*1, E 1(a)0|| UEM HW &0L ?|?E.I- #011 

^OIh(AI)^ tigfttH. 01 ^OIhS, 1 - #011 MSI Sfifch 2flAI±M 0^31 U&tWH. 
RIE(Reactive ion etching)(HI SJoH E 1(b)(M UEHi! bh2h ITOI Sf?0|&(Al)Stg *ieh3}££ WISShDI 
fllAl^e o^HB Jai7J«o£« *tSHH£!S OIDU1. E 1(c)H LhEhtb Hh2| groi . 

S06(spin on glass : fli t^ll 12J gsBAI?! E5^)l ES. 

^S(JS«)SUi(E 1(c)0IIAI= Al HH<5 #011 ^IS S06S0I 0h@EI01 2i°U, ERW tOEK Al HH ^ 
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SOGs ArDIOil m?i*0\ CVDgOil 2|*| 32tl2°tl CK3«H= 3^E SlCh). 0ICHA1, £ l(d)01l L|€r3 
dhSh 901 (Hlx|-«!j(etch-back)(HI EJs| g£rihA|?|DL E 1(e)(HI UEM tim 901 . 9IIHI S0G1 

£5, iSSB, 01 9ICHI OhSS! anii 0L^31 BtfOI. £ l(f)(HI UEm Uh2h 901, 01 SOG^Oil 
aieh^ H9D| oj^h HICM §1 aa&Q. 01 UICH SOU Al §1 DHSoHl, £ 1(9)011 UEHH U r £F SOI 

^□ife(Ai)5M **gtiu, &m gmm ska e Khjoi uek« Hhah 901 9^oiH(An°m chi* 1 

SKH #gHH3S SSsra, E 1(1)01 UEhyj 901 S0G1 £5oH2, #gBH£! AhOI« S0G£ M§2 
S*| C r § HH27ZE1 SSoFE^ SUCK 

3IH2J Cl-S HH2£ ^PI2h i§ Oils' 7lsfi SSdKH . 5* Elffl 21= 501 3D. 

^EaSXISI H2^5K)1I fi^l- SS SCHEIOi , IHJOIM 301 0.15™ All EH CHI SB*H1 2vEK Dl 
2^2| HH2 XHgSAI, SEH°J Al CH£!IN, Cul 0|g*t 201 QH12F 9= gOIIAI ffl-ESI ±7$ %t 
£M £2e £ 21S0I 5S2I2JO-. 

Cu= A I CHI blSfCfl EM(electro migration) LHS (ilttlt)OI 9|CHL r :H, W= ?lol HHflflSIH S|*i- M 

2AI31 ag-AIH 4= 2J2DI, H^SESJ ArMOl 7fe. S, 3£9EB 3HH OI^OIU S»A| 
9 4 SiCH. m&°i ^1 DIA-OtrS- 4= 2iQ. 

3E1LL Cu= A I Oil H|©|-01 Oils'OI CHg7| [HSU, Cul Oils'tTO SH2 CuE] C r # HH21 £*!A|7|^ gf 
S££Ai ^El Mrd (damascene) (#3(&IS))g 01 5^1 ^2 21 Eh 
E 2011 ejTIShOl CrOkJSl tf3t*C>. 

373, E 2(a)CHI UE r 3 mi 901, 715 CVDSCHJ £|S| <£S£I^ SID, Efe SOG §2£ 01 = 015! s 
i^g^i tJSSrH, 01 SZHaaet ^J-CHI OHSlha SIAI^e OL^HS Dr^SKM. (HI SOU 2Jo« 

aiAI^E QL^ai H3WKJI. E 2(b)(HI UEI-3 Ur£|- 901 HH2 SI §3*CL 0ICU1, E 2(c)0fl U 
Er3 HfSLF 1"0| HHEIOI(barrier) OilWi £I3A|5?1H, E 2(d)JHI UEM tiW ^01. CuM StHES 5H 
ej^d bH^ gCHI DHUShOl 5rSUHi!!g ^SShDI, CMP(f^30|-)l}|| 2J4> HHBICH mm2[ Cu2J SD r # tS§> 
°, E 2(e)QH UEK* Uh2r^0l, 01 91011 QM ftZ^S^fS SSW? 0|5h S^oMI SKfl, MSSiS 
aiAI^E Q(-a 3 s ggi-o) i^l2°ff AtEHSjo^ OflS^SSJW, E 2(f)CHI UEhi! UhEf 901, 01 
H|CH S(5 E -!]E (trench) S(^#HHi!S2J S)l ^S(0|§ QhO^i )SK3 , E 

2(9)011 LhErtf ti\9i SOI. OIS HIGH ^SHH^gBJ SOII 2o«Eg SOU £|oB Cul QHUorOI 2mW 
*m SSSrE^ SHQ siO. 

^st>- SZ^^^CHI UICH S2h MS!*| S# ^SS^ OIS □DkJffiOII CHSHAI^, CBI# #01, 
semiconductor «orld(199B. I. plOS- 109)011 ?HAI£I01 2iH, ^i1l^°S E 3 ffi E 40)1 EJTItFOI SSt^ 
EK 

E 3011 UErtf ^aS. 373, E 3(a)(H UEftf dh£F SfQI. HhESI 715 £HH xhBUS fll 1 ^(f£)S3x1l 
Sf. »l 1 OAS ±gffl (stopper)^. All 2 a fl| 2 Oflg ^§Q5,1 tJSSKil. DICHAi, E 

3(b)0fl UEhS tim 901, fi-71 XII 2 Oils' ^fflsj 4KHI UICH * ^2©2J cliXI^H Or^ 

3S ^St-l-Cf. 0ICHA1, E 3(c)0|| UEKH b r 2h 901. 4^1 3IA|±S 0^31 g*KM All 1 
Dm UICH SS ^SSffi, E 3(d)0fl UE^ br2^ 901, ^71 tJICH ¥011 SSaiAI^M SSJ DHSJXIIfi S 
Stlffl, 01 OHfs'JHM ^gga-(»nSSS(t)AI2] E 3(e)CHI UEM 901, 7 r gS»S DHSXIS Oil 
tJ^iOl i§ ^)HI2J 0KUAH1 BI01 ^ UhSfl-OI aSJO. 711 E 3(f)M UEHdJ Ur2r 901. ^71 
Ail 2 Oilt! iSfflaf a^hi esi xl £ ^gg2J SH1!m fllAI^E Dh±3§ SSSr3, E 3(9)011 UEF 
3 Hh2l 901, ^-71 cilAI^M Dli3i All 2 » S3 til SUM M6!a «^8^ SAICHI, dlCH 

SS| Ur^Oil y= WI71^ 4^1 MSSXI B S UICH §01 Cu =^1 OHUtrE^ till 

E 4CHI UEM d,^), E 4(a)0il UEM bh2h 901, &SE3B 715 ^CHI »as 73 S3 ill ^ Oil 

S! ^Effl^s ^SUHI, 0ICHA1, E 4(b)0il UEr3 bh£h 901, ^71 Oils' ±Em*t UICH ¥ 
g2J IH@§ ^ aiAI^M D^Bl «^*hlr. 0101 Ai, E 4(c)0il U-Ertf br2h 901, ^71 £ilAl^f= 
□r^Hl SSKM 7g°Sx-J°HHI H|Oi §§ SSSE, E 4(d)CHI UE r 3 UI-2I- 901, #7| UICH S0|| 5§ 
rJIAI^M =21 DHfUXHM iSSIB. 01 OHgXHM 7H2trAILi ^, E 4(e)0|| UEhi! Ur2h 901, -^71 7h 
^31r£! WmMW Q\m-^o[0\ ±% ^W2| OH U XH H UICH §2J Uh^Oil feTZJU. 7ilU7F, E 4(f)0il 
LiEi3 tim 901, #71 (HIS a^, e^x\ SS^gHI S|@g EilXI^M U±3.m 

J3, E 4(g)01l UEttfl UW SOL S7I MAI^M UY±Bm Stm MSB HI^OII e?SXI S^ ^SSh^ 
SAIOO. UICH §2J dr^OJ feTS OHUXa^ XII 71^ &7\ B S UICH §011 OHg&rE^ 

em 2iEL 

E*L OIS UOriJSHSAI^ 2 01 21 Oil E, 5 Sell AI^M OH U IBM ArSSrAI SfH, 373 M 

If t!Stt DICHAI UICH SI ^Sor& fS£ SILL 
OIS UO^SOII SiCHAife, UICH *>£*J $01 Oils' Oil 2Jt| eefl^l £t EQ, UICH § 

2J Ur^OilAI 715 1301 hc#E|Dj 2Jg Oils' 7L^(HI 2|« 715 2301 £#S|H, HH^Mlf § 
S 927171 UHSOIL jESEOTa^M i^MDI SS^HSAI UICH B Ur^¥OII OHSEICH 2iEh. 

3^01, OIS UDriiaWI °lsl ^^21^ UICH g a MS!xl §EJ 5SUI(«Stttt)(feO|/^J= 4-5 E^ 
3 OI^S £171 Iffl SOU, OHHAHSAIS S1,'U|^^ 4-5 E= 3 01^3 gOilAHE gOlor71l OHUIT ^ Si 
= 3101 fl^SQ. 

HeiLL SSc11A|>iM Si!b|7h 4-53 SOil t^ofHA^ ^ S^. J\S:7\ S h aSKM ^or?il 

Si°4£SAi OHS,'^ 4 S20|, Oil °A|*( ^EHOIlAi 5£EflX|^E OHgAHSAI ArS^IME, 

ir^ 2J «0« UICH § Ur^¥Oi! Iflti" ^ =«S| Mi^'f ^9 4 

tOEIAL ScH^^EI SSEilAliE 5^1 SWlAi s^OI £S ^S(STt'li) ^S^J 2§ 
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t[= 2101 g«gi> 2i£U. a»s sm^j °fi g?MJS 3?, he© n-sj gsfs«73 si^aoi 

V 4 21D= SH^ 2JP-. 

iraw otmsiztsn= jm*< jfM 

£&\ 2WIIS JHgSPI 31*1 £ as Oil [Q-g DIM S OHSH = , 45 g^Jflg^ftSfifSIt) i^i!, Dllfi 
101. S^lgDHDII gi>HAI?1 ^SO-. 

s «Hg[n| [Q.f§ HH£^5 ^SS, £ 3 S! E 40)1 LiEjyj DI5 QDWBOI 2|t| HH2! «ge 
OH. £> v ?l ai Aril S 0HUA15 HID! B-EJ UtEftV WIS SEHWIAI MSSxl B! *hq. 

S^aS 5^g5A1 = HSfSJ SSI, SE*L !E|! £1 2i(iS) °E3 

5! ^Aiy omiE SEH s2J Dmihi7IM SIEHAI BTSJ7I. ST^AI 1IPI E^ H21 °f3 £S=£ X\B 
31S 1 4 SID. 

Eth SE3I2J DH3A1 = M4AI OH US- HEffi!. HS9- ^^Al (Hllth ^Sh°J, ^^ A | Qfl 

ith seis. rni^Ai nmm o\±^mk\ mum *iei°!, mmM mum as 7c»u 

5j, mi#Ai mum wmM mum as ^ams.'. m*ai mum ^#ai nmtf as ?ohje!. ^ai 
mum as ^qhjsj. 9ye.^u7\ as mirnAi mum on^Ai on nit ieii ^i. mii!m as 
us, ^s A | sail °|, om^ti- ^eii ?i §§ § ^ sjd. di soiiaie igora ;sei 
i nei ^s §oii t^Aigi mt^ioi durasm. mt\, mi^Ai mum as ?ou.raoi durasha. 

E*l, 01! SExll^ 2S 0I#! StJ-SKM OlgSfe 21E 7fe8lO. 

S:>|gDH5A1fe, #3?| £}fMft S4|A|3|= 2101 S£D1, Wl! 101, mil ITS!, mil IS 

i, =si ill, ^stir srs i?Kfi) mil?!! sag, dome! ieii, ess?!! a 
Eisih ir° :pk%(S) stag, mis*! ieii s^mii miEiis, mneii ieim s^ois chieiis, ong 

SS SEI1 Hk=Si! miE1l = , mil?!! sEll Sk^l WIEfla, =§§9 1EIS EkDill Oil El M # 

ass §2i! Eixwn miEiis, ngi^i ga§ akigi chieds, ^mi?ii gsn at^i miEii^. 
mii?i! lEii etmn on as owiehoie, otgeo seii skmii miais owaois, =ses« gai 
i atmii oheiis owiqioim, ssi?3! gEia s^mii oheum owiaoiMai. Q^H^fi) 12 

1 °5LM. DWiy, =eu|2^ ^ *|um+ iff 4 oiq. OH °7|gDHS OIS© 
4=E SiS, 2S 01 & SiJ-oKS AlgM ^E 01 SOflAlE SSSS! 1EI1 Skmil OlEli, =S 

ISll 1EI1 SiDlll miEIIM DWE1I0IM §01 ^i^&MI OISSD. 

a^sah s^iswhi hh^ uiis ^isi e^seiai &=e>. ^, en^ 5~s «isii<««)sj i 

7hi2S s^ii 3^, ^ES ^013 ^IHS S|0| S01AII1, S£f ^3 ^g 5|0| ^013 

d. ma-Ai. g?iis zmmn s^igxiisj ant. 1 - dies sis- ^ei =]Himi tti-Eh isau, saf 
sj oiAnasj g*t°s^Ei, a.2/c m omsi sieoi ^iss ^isrni :Ht> dhu^i na^ 3^, uhu- 
uig(S?nn« tmw/imwsg m&m * s?iexii))s o.iwtx lhxi 50wtx, Hfgsiftw^ o.5wtx lhai 

30wt%S 5^ 2101 bh&^SHIK 

s§|, o.lwtt LHAI 3.5*tX gEUFAl SagSJ BIM1 AISfAl^ 3^, gEH(E 2 a^S)mi 

s uich #1 &ssct mil iffljfAi qhuxiii m, mixi-aimi sin sg ^n°i DHgmi high s 

£) b^mi fe^lE^ SSHLK E 52J (c)£h (d)Ofl UEFtf Uh2h aQ| # mix|- B -t!2J IS! 71SIAI STU, 
d^t^l HI 01 §2J d^i-M SS ^IJIEJ DHUXH1 #2^ 4: 2D. 

eel iami [l>ef, e^ xmmgm ei ^ sd. g^rasAi^ ^ss(=ns-tt)m 2> 

355, ^UStM-gej *2X|5A| 0|g^ ^ 2101 ^U, gai°!<y, 0-5|E^A| E.^tfih, 

3, 5-PLIES °t*!*fi+. 2, 6-CISIE^AI 2.^Sfi+. AI5£IJ1 2i= SAX(D|*0IE0h*5P^AJ: «IS) % < 

5i p-i^a g^^ai aae omit aragafsi ousels e^j °^i<y misais 

2.2, • 4,4-EilEEh §|E^A| aSffllfe gl, ^?KII1 ^fe &1"E| SSS(^»lt)£S tlfe ^312 
SOU CHshOI 5wtX Um°\ ^?I0SA1 4 2iD, 711D7L E5g5J E^ 

SEEK)imiO|£?(striation) &AIM ^1^ ?HSS«^II# 4 2iD. 0|E1*1 MSSSaSAIfe AIM 

g SC-103, SR-100(OhA|-SPhaSAt M5), EF-351(E±^&|gAt THIS), SSEFE Fc-431. SSEFE Fc- 
135, 1SEFE Fc-98, 15EI-E Fc-430, 15EFE Fc-176(S0ISS 3MA^ JfflS) §2J MS?JI JUBSSJB 
114 2111, 351 S^imi EH§ra 200p P m 01°^ g?|[HIA1 2^t>\= 2101 5D. 

Et!- □ 0I2I5J ^gS^ESAI H(^)^3-S S^QI Sil §?, dRh ITOI. HHt,^S| 

sg eoi £&§\ct. imM. DiEi^ gg§ sifaxi 

Etl, MSSI5J #^§3^ XieSAIfe i?22j f #E|0|D|E, SiOF^ g E= ^E|?ffl5| gZtlSSf 
MS.S.M 1E373 Sl^ S7I SOG E^ P-TEOS XH5S AhM^ 4 2i°», «SI. S7I S0Q5AJS l«l 
^ RnBI(0riV.O. RS &i°1 1-42! ^1^1012, R= &S 1~4°! H^IOIEH, n 

° 1-22J g^0IQ)2g lAIEIfe l^AI f^imiAl SjOlE 11! StJtl l^AI 4'^ 

th^l! S7IS»I SOD t!(@g)^DH SKHIA1 7^SS|»m. s^etMaKfl SOIAI^ mQWm XHe 

TiD^K WIS iSfflefSSAIS, mi! 101. t^EI55f( SIOx(x^ S2|EJ g^)) DI2KHL 01! etOil 
P, B. As II E|*f St(BPSBSf. PSBSf, BSB^ E^ AsSB^ #01 £tJ^!Q) E^ Sa^5|»af<SIN5f} 
S°l e,*CI HSEICH sta, 

Etl. n t S H 2 mis' Slitiet£J mis' ^E2J 2f?1l^, ^#21 WIS ^E7F Sh=£J Oils' ^EMQE 
•^EIAIE^ flgfllDEJ W= g! a°!*K)l giai ^ E ^*^5^ 01 4 2iQ. 

e, mis ^s=r (us ^sej s-gg es»Ais2S/w xiioim- 4 ao. oiEit! mis ?^sa^ cf 4 . 
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CHF 3 9! Q,ej Sfcj- N, 9! 0,2] 7h£ E£ Cl,7kb §01 QISSD. 

HH£! Elfe g^2£A1 = Cu, Au7|- W&*itm. Al, Al-Si-Cu, Al-Si §21 AlTf 

□18V ^E 21Q. 

Ett, EliZLEHffl SSOIAI AFgtlfe SSaiXI^M 2£1SA1^ id 3! ggg 5X|EIS(posit ive) L1I 
71 El M (negative)^ 5EaiXI±E, 5^§^*! it XI El HI 71 El iEfllXliM, Ell XI ± 

M , dlAI^M § £X|2| SI 3°| ^3<HI [Kl- AISV 4 SID. >1IEI7h, UlOi £2) 0.20*1 
OlSI-oi 5011 CH6KM 4= 21CK 

a flrgOII 210U1 = . SStf8£!-£r7lg ?7I5 E^ S7I^1 BHtJW 4= 2iD. H sOIIAI SStJ- 
S£*S?lf ^ItfSSA^ OFS#. EI2Si+ Pl^ 212D, 581 StfDI HH^W. 
SfrE. SlWStfSPB 3fe S7lth2SA1£ °7I S7| »>+ Ofl±£l|a, 371 OHM* tN±H|a 

§11^ 22U, HSI S7I §?tf, Oil 101. R' - X(# §2| R's £|^7|1 £WI BWU, 

E£ &IM>27|, Xfe fcS£PIO|Q)M 3EAIEI& S^IOI d^SHJ. 

#71 m&^n 2101AI, R'ej EHK^ISAIS Ete ^7[ 1~20°! 201 HUfSjSHl, 01 &Z[$±7\£ 5 

# e^ ssi oi^ smi w ^e 21201, siiiKEii) s#, sxh>m*) s#, hei s# §°i 

Olhz &HJ-3 *f ^E 2JP-. Eth xl»7|£A1^, Oil 1CH, Si SAT §21 ^2! s5ih7|. 
3W£?I, $£P\. 0\Q\±7\, AI0He7| §1 1 4* 21H, Oil xl»7|ir 1JH E2JEIDH 211 4=E 242 
04, CK* ES£|01 211 4=E SIP-. 

r'bj &b*±:>I3ai= <Lm$±7\, mil 101, &ny7i, u=i7i, °mi7i si 01 g^ 4=e 21 

£U. Oil S01IA1 «ft| my7|7h E*L Oil *i&f*k 6.^4:27121 g*f 2E|01I = &2 4= 

71 1-202.1 SB 711 13H E^ EF4=7H StfAIH 4^E S!D. #71 92 4= 1-2021 &m^±7\= 5S^ 
E^ MSth 521 Olh: SHE W 4^E 212131, 5|4S S#, tfXI S#. HEI S# 521 CH^ q1U£ 
4=E SICK H^OflE, 01 Stf HEI= M± S7J §51 £JA>, gS>+7|, 71=^4'7I, 4^71, 01- 

□lhi7L A|0|-h:7| §21 K|»7|2J DH Ezr E^^7Hg flSEICH 211 2iCh. 

0121 °7| ^s^o SAi ^ aixi^e iHS s^21 «#7H£! H^21 g2£^E1, mt\, iL1f?£§ 

WI& EIHI^ S3 ^SiJ" E^ D12J S^SDI 71S ^t^hCh 

#7121 °7|tf E^ S7|Afs &so S o| 4r£ 2g 0|#1 261* KM DI8V 4=E 2!EK □ 

sj A^g5^^ iM-sj geon cu-ek sraxiu- #7i 7fjnsi iao»txoii chsfdi i# o.i-io»«. u& 

^!of?1l^ 1~8wtX21 «9|(H|A| fl§!SD. 
Al 0)1 1) 

□IEI SiNSOl S^fS Si 715 #011, Wl le£SA1 S?l SOBS 01^013 X1^2!l^(1SiS1^)g), M 2m 
£.S.Ai SiNSS OI^DIS ODS ^IH^, »| 3mSiS.M °7| S06S 01=012 ^S2s||5, f 4s2S 
Ai SiaS Ol^OiS MS! ±liH^l SSSICH, 01 715011 LHSKfl, k^OII 2J?| ^1 ^AI7lfe f^l 
1 igfllAl^g TDUR-P034(EH27H2in 7^AI7|71Q|At A"1|2)fi E55HI, 

90-C01IA1 90^2.HHIOI3SKM. iSaiAI^Ssl S2Q. 

H 5SaiAI±M^01| CH*H)I. 0^3 101 18K3I i! E -»^2S in 1ft HI, 2.38wtX 7MAH(E1| EEHHI1 S 
Sh SIEsaie) 4=S2!2S«i«6H3l. CF<. CR.H 2J 12| 7^# OlgSKfl IHIStrSSW. UlOi B 

m 22*0-. 

n bicH #oii cHsra, mmM mmi s?3 ^ofLts 3o«t2 sssa eiimi mas owEiioie 
g°Jii ohbshi, latJ-coiiAi 9Qi^ igi cf„ cf 3 h si a2j 7^s oi^chs ousxiii 

aigoKfl (HI«-«l«f2S^ 0101 #2J H^M #71 E5°^21 SS^ii ^S*JEf. 

□ a^gOl Sgsi 71 S- #011, DAI i 

7flE17K eS^ti X1l71oHl, HHEI01 011^1 B^mm)M?l ~. EggiOII HJoH CuS OHBtfSSfl. HH 
CtfAIOfl 2) 

□IEI SiN#OI g=fS Si 715 #011. M 1#25A1 °7| SOGS 01^013 XHSSi-ll^, ATI 2#£MA1 SiN2 

s 01^012 oiis igfflsm sssm, 01 715011 chskh, k&oii 2|sh &w »mai?i& t^ei st> 

tT 3XIEIMS SSaiXI^M ami TDUR-P034(Ea27HlIS 7h^A|?|7miAt 1-112)1 E5&FD4, 90*c01l 

□ SSEiXliMHMHI OISHM. Q1i3 1S1 HSfOI k^tfil, 2.38wtX TMAH(Q|ME|- 0)11 &5h tlBm 
AIE) 4=§?!12S ^#&KH, CF 4 , CF a H S! Q2J 5^ 71±1 0IS6KH MStt£S«, HICH #1 2210-. 

3 HI01 §-011 [HtlOl, WIBAJ DUB It 2«2 ^01L1°J2| 30wtX =SBa 1EI1 EhrlHIl 01IE.1IS OWIEIIDI 
M g^l 0HBSH1, 180*c(HIA| gOi^^ 7^tKH, £31 CF,, CF.H Sj Q,2| 7^S 01^012! 0H§ 
All OlMSKfl M«-«{W£S^ HIGH »S| bR^OII #71 E5°-i12J S2 D 4Si «^*SQ. 



TO^sprts josul hhe-ich mi its i 



I 3) 



KPKfi^^n aoam, hhbich mi in 8*tais essjoii 21*1 cut metro SJMj hh^ m 



3AI SiNS 
Sia^ 01^ 

WZ! WIS ^lEf^g ggSW. 01 71 5M CHSKJI. icSflfl 2J&H gf«A13lfe 3Etrt| 5X1 

^S»i5 wis m^v^mi sis nv^ 

«. £91 CF,. CF 3 H 5! Q,<y Stf OI^OIS (MISSIS 0IS*KH Oil XI -9^°. £4*1 HID! dKR 

¥0)1 fe^l aXliMSI ass^SJ «gg AJESLP-. 

□SQL 01 5AIEISS aiAl^e d|CH SOI E5«£U, 7|S7h e«j»KM. HIGH 21SS10I 

&&zm mis 4= sjsjd. 
(uimoii 2) 

□IEI SiNftDI S*£! Si 715 gM. flj IsSSAI S7I SQG£ QI50IS SSSgst. *fl SiNH 



S 01^013 D1IS ^Iffl^. XII 3s°£A1 SOGS DISCUS «Sa«a|- Si HI 4s£ SAi Sias 0 |« 



(57) a^a 

JJj^SL 3 ^!^^ ^(fS)Sajfl^. SI 1 MIS ±gtt| (stopper )5f. B 2 7c|° 
£71 3IX|^e DriSS Mora HI 1 ^SSflRflrXI UICH mm SS2I-, 

I » 2 HS «. £ ,«« .» SS a x„m Dti a, •«» . 

si siffi^i as." 2 "" B ' n " mm « ttS8he saim ' ™ sa u ^ M 

£71 MS!*! IF S dIDJ SWI S^S QHUfiHr S§°i OI^DIS 211 *K= HH£!*S B^S. 

a?tt 6. eta* pis- eoi wis asaasj- 3 on a ^eih^m ssah 
s^^jS^I^ 1 LHXI 4 se| 01 - w ^ 3, ™ s hhh* »a*m. 01 ohujhm 7i- 

#7i elixir ~u\±am mt>m ftzzm^ow mm mst\= mm, uioi g£j u^ob yg 

DH^^HS flITIafe SSSh 

£7| MS!*! « SI UICH SOD S^S DHSffte 01^0)2 231 HS££ fffe HH2t!g 
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